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Abstract of JP2002004022 

PROBLEM TO BE SOLVED: To provide a plated product excellent in the 
corrosion resistance and its production method by sufficiently containing 
an intermetallic compound improving the corrosion resistance, even in a 
Zn-AI base plating having low Si solubility. SOLUTION: The plated 
product excellent in the corrosion resistance is peculiarly coated with a 
plated layer distributing one or more kinds of the intermetallic compounds 
constituted of one element selected among Mg, Ca, Sr, Ba, Ce, and Si 
and having 1-50 &mu m grain diameter in a matrix composed of <=10 
mass% Al and the balance Zn with unavoidable impurities at 1-30% by 
volume ratio on the surface. 
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tSSS] B^fcftftfcfco SKA* J: 

Al : 1 0Kft%«T«rS*U 
g, Ca. Sr, Ba, C e <0^^bS#l$tL5 1 tc% 



1 

] a i : i oira%siT*:£*ru %mz 

g, Ca, Sr, Ba, C e <7>*>!»b)g&£;h-5 1 teH 
fcS ia»b*jfcSft5ttSl~5 0Mm©A*Wfc£KI) 
(t**Tl~3 0%$MR*;h,fc«>o*JB 

SA. 

[f»#Jg2] M*«ll3Egl0>Ms. Ca, Sr, B 
a, Ce©f*>e>a«*ix*ljc*tS ifr&flMtSJl 10 
*AHWft'&***Mgi Si, Ca, Si, CaSi, 
CaS i: , Srs Si, SrSii , BaSi, Ba 
Si: , C e» S i , CeSis frbte* Z. t &4#1Si 

[it*lS3] »o*iafc*JV*-C, A I : 1 0®ft% 

•t<D t HwMg, Ca, Sr, Ba, C e <D<£frhfflR£ 

mikSto i asw±^, itm®-? 1 ~ 3 o%#m£*i 

[8&#>l4] Al : 1 OfCS%£tT£#WU $95Z 
n*JJ:tJ«^i||'F<ft»*»fe<C5»ot»^ Mg. C 
a, Sr, Ba, C e (DtpfrbiS&.ZinZ 1 jrMt S i 

*»6>#j***i*ttg i - 5 o u m<D&mmt&®> i mn 

[I8#JS5] fc^Cfcl&jiLfc, Mg, Ca, S 
r, Ba, C eCD^IbiiftStlS 1 7t;3t<k S i 
**il«ttSl~SOiim©A«|RMk^*l«R«± 30 
fr«^T-7 0%£lT#ft£;rX/J:Zn-A 1 S-fV^ 

[»*«6] §8#Jg3~-5ICfE*J»Mg, Ca, S 
r, Ba, C e <D<Pti>bM¥l&tlZ> l7t.Mil S i frbM 
J*$tt5^JSra^^ 5 Mg 2 Si, Ca! Si, Ca 
Si, CaSi: , Sr! Si, SrSh , BaS 
i, BaS i: „ Ce: Si, CeSiz 1)*ht£%Z. t 

[0001] 

a& j: ©M&frsac m-t 5 1 ©-es> s 0 

100 0 2] 
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t^ftof "CN i-^Co©<fc?/j;&#uE&£*#r 
Stffc 9, ^ffifeot-CAl^Mg^ip-fS^fco 

tJZn-N i ^Zn-CoOSlC^a^ l-^ilK, £ 
[0 0 0 3] Ctb^Wp-eZn-A l Sfc©ot Hit&tt 

©-oiLT, WitflWPl l-24 09 4 7#^fB 
»o#JB«ffc**»llfflltB«r*tft. 
ilN^tfeSMg. S i £#rtiJiSA;*ltrfct>© 

[0 0 0 4] bA»U m?>S i ££tf&J!F«!Hb£<&£ 

##fci:©S i £i§»?$-£S;&S;i s *>5. A 1 5R©o£ 
-CHS i ©jg$?tf*iti&itt®£-C, &M<Dtt$f?S i 

$«Ttg&fc», wtVlCMg, Ca, Sr, Ba, Cefcjg 

JKWHfcS**** o # #@i§s-e«f m^Dc * o £ © 
SSii^'BTtg-Cfc^. rtilcZnSrjgS^iDLfc^ 
*8<fA 1 ©i:#l 0SCa%£ffi;L3<fc5&£ft 

asan^nr^ntf* s i o^ft^atsx-t^fc*, 

£i UTS i £^Ufc&JRrait^£#«:$-£fcZn 
-A 1 3R*o#©Ri!OTfBT?ab«. 
[0 0 0 5] L^L, wftfeA 1 fc^Alc&^Lfcfco 

©Znifcot ©1/1 OSlT&ffTUTUS}. 
g»*ffl*o#«IKfc»jei-$^ ftoft©«gtiz 

fcfttliA 1 «£li0. 2%WT^T$*5^S^fc 
5o -T^^*), A 1 ©£Wft#)ttS?&<rt6^ffi$T\ Z n 

-Ai*»ot©Bfttt*sfe^±s*«a«a*!*< 

[0 0 0 6] Znl*ot, fc5l/Mi'>i:0 

Al U^tU^Zn-Allfcotm fcotlS 
{cs i*«»4f»»L4v^fc»t>, jg«¥-ffWiaot+^ 

tTWAtt^lSji^tCfiPg^fcofc,, fct^tf, Zn 
- 1 lfi%A 1 (CtiV>-t'bS i \tmft<D#>o%®W.5 
0 0~5 5 0"CT\ 0. 5®S%Sgb^^L/«C^fc 
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[0 0 0 7] Znlfcof, b5Wt'J>&<DA I 

tw^z n-A i »»o*ic£*iRHt<&*$:£*s-tt' 

Soffit LTtt, &»fcot»&l$fc®|»&JR{*«ffl:& 
[00 0 8] 

[^^^tipt-r^sss] *«sjf± x s i®mm 

[00 0 9] 

*. 

(1) Al : 10fl%»Tt*tU g&§PZn*S«fcV 
*^j8*<J&fed»e>fc5^ bl) y9x+\Z. % Mg, Ca, 
Sr, Ba, Ce©W>blRSil5 l7G*fcS i*>e> 

1 - 5 0 w m©&JRfflfc£#) 1 «ISW± 
^ s fMI*-Cl~3 0%5>Sc$^«>otJiS:^iEf-* 
■t^rt 1 1" 5 ifcfcttfctfitfc » o t SSfa 0 

(2) SITE (1) CEiOMg, Ca, Sr, Ba, C 
e©**>ibaft£*ia.l5n|li:S i ft 5 &JSS 
K^W'Mg! Si, Ca: Si, CaSu CaS 

i 2 , Sn Si, SrSii , BaSi, BaS 
i* , Ce: Si, CeSi, r. t *ttft& t 

[00 10] (3) *o#XeiC*i^T, Al : 10® 

(5, ^tlCMg, Ca, Sr, Ba, Ce^W^I 
ljc^i: S i frbffij$,&irLZ : tiL&l-~5 Oum 

(D&mmc&m i mm awc i ~ 3 o %#» 

(4) Al : 10f»%£tT«:*tfU ^SPZnfcJ:^ 
^a^Wlb^feftSfeotJBlC, Mg, Ca, Sr, 
Ba, Cefct^feWKSftSljcfciS i *»b#ll«$ 

naiim i ~ s o n m<D&mmfc&v>) i mmu±*#x 
* o * ha ©suit* a;. 

[00 11] (5) fcP>^C*®!iiLy5:, Mg, Ca, 



(3) 4*M 2 0 0 2 - 4 0 2 2 
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Sr, Ba, Ce©4>^e>S^$ix5 l7C^tS i^fe 

*t fiSt$H5«&@ i - 5 o u mv&mfflik&vo i mmsi± 

i>K ftffimV7 0%WT#fc£ftfcZn-A 1 SH^:* 
(3) *fctt (4) CE«©B*ttfc*tifc»o#»fl 

(6) tfflE (3) ~ (5) ICfS$£©Mg, Ca, S r, 
Ba, C e©tfi^ba^$^5 lTC^t S i *>fc}?Sfi££ 
ft-5&JTOL£4fc;4SMg, Si, Ca s Si, CaS 
10 i, CaS i: , Srj Si, SrSij , BaSi, 
BaSi: , Ce 2 Si, CeSij d»fc>&3 r £: £:# 
m t -T Z IMtf!felC«ifc*!>o * Sin°p©ffl{it*&l-fc 5. 

[0 0 12] 

[359i©2lt6©^f!8] eHT*3BWfco^TBU<»Wf 

20 ttfcS^ ^f^^Zn, Zn-5%Al, Zn- 
1 0%A 1 »S>o#aHR©*iEfc* #tt&JR|RKb&4fe*tt 

#£-12: J IS Z 2 3 7 1 \cm%Vtcm*<%m®!@UZ.X 

0^{-4^-5^»SrlSjSL/to ^fflgfMg, Ca, S 
r, Ba, Ce<D*$frbm%i£hh\7iMtS i^fefll 

^^nS^S^t-g-fe, -f&fr*>Mg2 Si, Ca* S 
i, CaSi, CaS ii , Sn Si, SrSii , 

BaSi, BaSh , Ce, Si, CeSia \Z^M 

30 -Ctt, ^@#fe£-f5&«Mffc-£te©it;i (2~3g/ 
cm' ) l*Z n-A 1 *gj»&JS©fl:fi (4~7g/cm 

[0 0 13] IS9^£ibl±, ffiS** 1 ~ 2 0 0 u m©3SH 

tt#*ta**»tr«v\ o~i 0®ft%©A l 

L4 5 0~4 6 0t:©^ll{C«^$HfeZ n-A 1 ®\C 

*ta*» 4 8B*IHWWU*:!I> ^SrK^I^KUfc©^ 
40 t^|BlH^fW£f13!Lfc 0 ^UT, r©ftifsHr3t^ 

*©ttft«rll3lEL*:t&*» !|ffi^5 0//mWT©^©li 

[0014] * i -C, lKaa«^T 50m m£lT©^JSrfl 
^#)SriiilL^©*ife-e«)of ®\C?kZ&%.4 8^ 

®& 5 o u m^TT?fcntf > fto^JSfl:^! tfc^fll 
50 t?«f|-Ct5fc«> Kn^^^{dJ;5«)c.t?S©il^ 
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[ 0 0 1 5 J Z n - 5®S%A 1 «»Ctt«©±IR 

iW5 5 0*/m]^T©±E&Jg|lflte^£¥iilU fc^f 
«JK*J- LAW? 5 X 0 \cm&<Dto#*k% & 

#©»Si*WRt>|-aB*fc "9 ©tt*firt* l 0 0 g /ra' 

no Z n - 5 A I ®St«) o 1 1 PI— ft h <» 

¥R*ft~c*B Lit t z ?>±x otmo&mwk&vatf 

tt«©±HHt# 5 0 n m^T©^JSW^#)4rffl^tvtf 

»a#*ra-c*>* r. bwc/jcofc. 

[0 0 16] *fc, *#»tr&*HHb£*Jtt*a-C'b, 
[0 0 17] *-f, #-otJi©Al 

t>fc^#&-C*>Sa^ CW^f'ttZ n ~&fcmk&Vzft 30 
K Z nfiJidttStf 5 5 0 a m£AT©^JRW^4fe4r0f3&ft 
S ft*# S©*3!fc*&*Z n -^RMft^^ft'C ^ 

©ateJ&CTa^-t-fttfftv*. lOi^^FM 

aaT**atr£*wft^©#**tt 7 o %&tk+ 

7 0%*jS^.5t»i*ifc*&-tc:^1lfe$* 40 

[0018] M«»otiOA 1 
£**lftUfcV**&fcttZ n-A 1 
-Orfy hfcjl!v*3:: ±i£©Z 
n-AIMMteiWWM V=*y hfcPWSt, M3£©A 1 
**fc|«LfcZn-A l*lC«fia*5 O0m&T©& 

-Cfc^c Ci-CIBf©Al«**«2 0Kft%J:9*<4 50 
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*\ **V^f±»t»»iP, Na, SSrO. l~lfi%® 

[0 0 1 9] #{CMg 2 S i £#&£-fr54§£*K 
iiZn-A lftJKMg, S i «r**atrft*>9fc» 

*»Sic«SLfcA i -Mg-s im**MMy*y h 

i LtiSStx A 1 -Mg! Si^K-f^yFtll 

*Sr2 : 1» i-ft*>t»«»ifC4 8. 6:2 8. 1 £1" 
HWiMg, ttWCS i **S*I^A l -Mg: S 

fc-f ^y 2 0\;/#UA±5l«i-5K *> 

ttli-^Mg, S i ©«t@Sr5 0/<mUATI'*JP1" 5£>g? 

asfcSo *fc, a i tr&irtz>(v=i*s b&m&i-z® 
fc, TRtt»teRjei-at>0^ri4v^*a*-c2 0% 

[0 0 2 0] ftotl-rhy-y^^CAIfi^t 
hZAK A I 1 0fC»%£TFi: Lfc. £fttt 

A 1 1 Oft*%*«*.* t^aKy hfttttt^a 

«tc«<ftt) > aWTAftdtl OOO^fiTFtfto-CL 

Srfimi- ; 5tS^*>?>, A l^*Sl4 2«fi%*?S^-r5 

[00 2 1] 

[Hftai (XMlfll) Mg, Ca, Sr, B«, Ce 
RVS i ?lrSf5t*#fttfcm. SS»*ffl^Mg. 
Si s Ca: Si, CaSi, CaSij » Sri S 

i, SrS h , BaS i, BaS i: , Cei Si, 
Ce S i, % MnS i, MgZn, *f^J*t, m*r^ 

M« »«MI«)**«ta3»«5, 1 0, 5 0, 1 0 0, 2 0 
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-rsfc*. 4 8 0t2rott$^e2 48#p t agtfiU/U£, r?iS 
Kn*j&&fcflfcRL*fc. Zn, Zn-5ft%Al«S© 

5, 10, 5 0 /jm<7>>broiCHLTHKn*38£te&a> 
-9fc#ttS#l 0 0. 2 0 0/im<0^tt8&U^)SKn 

[00 2 2] Kn*&£<£>/«£<,^o#ftffc:8§l,T 
14, AfiM«S:llft^:icJ:«AUB, 7 5%H> -2 5 
%Ni *»5>4*Jt5c^«f«-e7 5 01C-C3 O^KjItc, 
ftMU 7 0 0 , Ct»*P«4 8 CCfcflMeSftfcfcotJB 
»ta*U»»*o*S:t¥/j;ofc. _h|EfiJ(t»fc3. 

Og/m' (c^SLfco #&ftfc*ot«!Kttfc¥$MJf 

•C50 04raB*MM^MII£^$1i:?V*«±|in 

[00 2 3] ( 1 ) flDIttffffi 
tt^HRMilcJ:9. S«5 OmmOPffijK^Srfl! 
V>T, ttt>tfc2. 2 Wfctttt 
•SLTfrV\ >y«Jx^l45 OOkgi: tfc„ iPItt© 

O : St* L 

A : »otfc*«W9 

X : ft o 

[0 0 2 4] (2) ttftttffffli 
(a) ttSftftti: 
^tft7 0xi5 0mm©WI^UJIS Z 23 7 
lfc!W*bfc*ta*«M*«r3 0HfTt\ 

(ffttEO) 
® :jaf£»fi5 g/rn JUT 
O:IAitl0g/m ! 
A :JRfegftl 0~2 5 g/m' 
x :AAttft2 5 g/m ! jB 

[0 0 2 5] (b) Ifc&ftiMfctt 

*1\ flyfi«yaiL-c^nAii-<>!;**»isrA«c 



(5) 2 0 0 2 - 4 0 2 2 
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r«|Tfffi2 0mg/m' ftaLfc. ftMtt7 0x 
1 5 0 mm<DW&K* y i i^Jififeg 20 n m£tr 
lr\ 1 4 01C-C 2 0£*#ltfc. hfc 
Aft, tt*«9mtK*L-fc. 6 0B&<3*HB£BSi« 

A : *«HB^*5%£tT 
10 X :#$&$g£#5 5%i6 

[0026] o) mm 

Tfc*+***#-ttMT©C u-C r^SffiSrfflV^fc 
HW*«r1?v\ -J-yyMMUVt (t :«J?) 

ffl&QM : 1 0 k A 
mfrlJ : 2 2 0kg 
&ttl$m : 1 2t-f 
: 6 mm 

20 mmm ■. k-ai, «6*-4or 

[00 2 7] (ffffifiW 

o : aeRfrai 5 0 0iSi 

A :5giSiT^8 0 0~l 5 0 0;£ 
X : JgiBafT/S; 8 0 Oj&Mft 

[ 0 0 2 8 ] * 1 |C**Sr*1-*«4J|IIRMb'&*«)**«t 

(i~i4) ii$suT»oti»t, ^rn©# 

4, 5, 1 HClSi^l^ fflV^*&«Wft'&*tt2« 
15, l 6lc*+J:Mc*#&&£A*WHb£* 

1 7©Jc5fc4kJWMs*«t»»**ft^»a^», 18 

19, 2 0©«fc&*£tf*^Mfc^<B«!l«**a 
*Hfc»£KttliiMttfcK#3. 2 1, 2 2©J:5K 
A*Wft^©flc|[**sajE«B*rjBi-C!(^»frtitt 
antti*:'R-#i:**. £fc, 2 3, 2 4©i?|c-rh 

[0 0 2 9] 
1*1] 



(6) 
1 
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No 




atm 


Cum) 


&mm<t 

m (%) 


Ik 


Do 

X 

tfe 


mm 


ftft 
ftif 


ft 

m 


ft 


1 


Zn 


MgaSi 


45 


i 


ft u 


O 


o 


O 


o 




2 


Zn 


Ca,Si 


50 


7 


m l 


O 


o 


O 


o 




3 


Zn 


Ca s Si 


45 


8 


m t 


o 


o 


O 


o 




4 


Zn 


UgiSi +CaSi, 
Cl : 1) 


45 


8 




o 


o 


O 


o 




5 


Zn 


UgeSi +CaSi 
(1:2:3) 


45 


8 


m t 


o 


o 


O 


o 


* 


6 


Zn-5»U 


CaSia 


10 


20 




o 


o 


© 


o 




7 


Zn-SUU 


Sr,Si 


10 


20 


m l 


o 


© 


© 


o 


m 


8 


Zn-5XA1 


SrSi, 


10 


20 


m l 


o 


© 


© 


o 


9 


Zn-5XA1 


BaSi 


10 


20 


ft u 


o 




© 


o 


m 


10 


Zn-5XA1 


BaSh 


10 


20 


ft l> 


o 




© 


o 




11 


Zn-5XA1 


BaSi +BaSit 

(1:2) 


10 


20 


m u 


o 




© 


o 




12 


Zn-lOKAl 


Ce.Si 


5 


25 


m l 


o 


© 


© 


o 




13 


Zn-lO&Al 


CeSia 


5 


25 


m t 


o 


© 


© 


o 




14 


Zn 


IfeaSi 


10 


30 


m i 


o 


© 


© 


o 




15 


Zn 


IfeaSj 


100 


10 


ir o 


o 










16 


Zn-5!KA1 


CaSii 


100 


10 




o 










17 


Zn-5%A1 






0 




o 


X 


X 


o 




18 


Zn-5%A1 


UStSi 


50 


0.8 


ft t 


o 


A 


A 


o 




19 


Zn-5%A1 


UnSi 


50 


20 


ft i/ 


o 


X 


X 


o 




20 


Zn-5*U 


ma. 


50 


20 




o 


A 


A 


o 


21 


Zn 


ite.si 


20 


35 


«i l 


A 


© 


© 


o 




22 


Zn 


Mg.Si 


25 


50 


ft t 


X 


© 


© 


o 




23 


Zn-1SKA1 


Ife.Si 


10 


20 


if i 


o 


© 


© 


X 




24 


Zn-55XA1 


Mg.Si 


10 


20 


ft t 


o 


© 


© 


X 





(00301 (HJE0IJ2) 4 8 CCfclftftl/fcZ nJSiC 
ft*ttft**5, 1 0, 5 0, 1 0 0. 2 00jimKft5 
J: 5tC»»UfcAftlBMt-&ft«rft*^*ft#i:-f *» 

flE*ta*ftftSrffl^!*#aAy*r. 

#1 0~9 0%<oftBlwfc5J:5fc!fc£&*fi$rft!EL 
fc, *<0&x ft£fe*$£0ftaKft&*Zn-&ftM 

fc-&4MMR'f y=r-y h *im viz. m±*m& 2 o o * 

m<D fc © (IftSKcfti&tffttCftftS (c*JWMteltoSff 



50 



[00 3 1] ffflU-f^^yUcBUttiHtti 
B+*fc»MBftU 3t^ft»ft*fflV^T^mBB^«5© 
Lfc„ *0ttJR&flMft-frfc0>ttS*<5 
0^mWTt> »*i4*«OMIW7 0%«T«t© 

u-cftjswcfcofc. -tjtw^ofcon, 

AftHWfc£ft*<«ft bfc (9 s ftififcS* 



11 

[0 0 3 2] ®&lbi%%kLXWmL1t4 8 0 

t<OZn-0. 1 5A1 %»&C±!E^fc-Cft§abfcZn 

o%<otmxm^^itz n -o. 15 

%A 1 -&«lf!Hfc^?S£¥flSLfc 0 8Jtt2 4f$P«fl&g 

5%H 2 -2 5%N* *^^5il5c^^^-C7 5 O^-C 
3 0S>KJ1tc, ^Sfit6 0 0riC^^4 8 O'Cf^fif 10 

•SrtfffiS*:*) 5 0 g/m s \cffi& bfc 0 
aSrff/i^feo F e jg£d* 1 2%K&5 «t 5 tC 

(003 3) f^S LfcfWKgl U WTW^"C#a^ 

( 1 ) »X14 

?fiJEE^f*&$KJ:!?, B&5 OmmroHffizK^^ffi 
l*T. mtt2. 2 20 
}SL-cm\ ->7#];L*Jfi5 0 0 k g k Lfc„ ARH4© 

O : L 

X : fr^MM^*) 
[0 0 3 4] (2) 

7 0X15 OmraOfsmSr h y ^ l^fliiJli Lfc^ ftTSS 
5%<Dmmtm*?st£^\t&&.l&*2~Z %/m 30 
mffi 2 0 0 V©*t»"C .3 LSS&&£ 2 0 mtt 
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xxfrm 2$fffl -» s o t;, SS 9 5 2 BHQ 

[0035] mmftm-kimmmm 

O : BfitiH3mmWT 
A : ^4xiti3~5mm 
X : fl&h,*l5mmfi 
[0 0 3 6] (3) TLfc^W^tt 
7 0 X 1 5 Omm, 0. 8 mmMi h !i ^ uy 
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